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Nothing contained in any API publication is to be construed as granting any right, by 
implication or otherwise, for the manufacture, sale, or use in connection with any method, 
apparatus, or product covered by letters patent, nor as insuring anyone for liability for 
infringement of letters patent. 

API publications may be used by anyone desiring to do sa. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Institute makes no representation, warranty, or guarantee in connection with API 
publications and hereby expressly disclaims any liability or responsibility for loss or damage 
resulting from their use; for the violation of any federal, state, or municipal regulation 
with which an API publication may conflict; or for the infringement of any patent resulting 
from the use of an API publication. @ 


Copyright © 1984 American Petroleum Institute 
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FOREWORD 


This publication is intended as a guide to the selection, installation, performance, and 
maintenance of metering systems for aviation fuel dispensing systems. 
2 A comprehensive API Manual of Petroleum Measurement Standards is currently being 
+ prepared. ‘The manual includes all subject matter now found in measurement publications— 
: excluding evaporation loss measurement—as well as new material. 
Suggested revisions are invited and should be submitted to the director of the Measure- 
ment Coordination Department, American Petroleum Institute, 1220 L Street N.W., 
Washington, D.C. 20005. 
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Chapter 6—Metering 


SECTION 4—METERING SYSTEMS FOR AVIATION FUELING FACILITIES 


6.4.0 Introduction 


Airport fueling systems consist essentially of the follow- 
ing items or combinations of equipment: 


1. Fuel storage tanks. 
2. Facilities to fill storage tanks. 
3. Facilities for withdrawing fuel from the tanks and 
distributing it to dispensing equipment. 
4. Dispensing equipment. 
a. Hydrants. 
b. Fueler loading equipment. 
c. Pits and cabinets. 
d. Defueling equipment. 


There are two methods of fueling aircraft, Fuel can be 
taken to the aircraft in truck refuelers, or it can be pumped 
through a network of pipelines to hydrant pits located at air- 
craft parking positions and delivered by hydrant servicers 
into the aircraft. 


6.4.1 Scope 


This section of Chapter 6 is limited to the general prin- 
ciples of metering of aviation fuel as it is dispensed to air- 
eraft. More detailed information on aircraft fueling may be 
obtained from the following API publications: 


Bull 1529 Aviation Fueling Hose 

Bull 1542 Airport Equipment Marking for Fuel 

Identification 

Specifications and Qualification Procedures 

for Aviation Jet Fuel Filter/Separators 

Std 1584 Standard for Four Inch Hydrant System 
Components and Arrangements 

Bull 1615 Installation of Underground Storage 
Systems 

Publ 2003 Protection Against Ignitions Arising Out of 
Static, Lighming, and Stray Currents 


Std 1581 


6.4.2 Dispensing Equipment 
6.4.2.1 GENERAL 


A fueler is normally a tank truck, which is loaded at a 
fucler loading facility and transports fuel to aircraft. The tank 
truck is equipped with pumps, hoses, filters, separators, 
meters, and other accessories required to deliver fuel to an 
aircraft (see Figure 1). 
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A hydrant system delivers fuel under pressure through a 
delivery line to a hydrant valve located in a pit or cabinet 
located near the aircraft fueling position. A hydrant vehicle 
containing hoses, filters, meters, and other accessories is then 
used for dispensing fuel from the hydrant system to the air- 
craft (see Figure 2). 

In either of these dispensing systems it is essential that all 
equipment be marked for product identification in accordance 
with API Bulletin 1542. 


6.4.2.2 DESIGN CONSIDERATIONS 


Metering provides an accurate measurement of product 
delivered to aircraft both for economic reasons and for ac- 
curate determination of fuel on board the aircraft for flight 
operation, 

Because different types of aircraft require different quan- 
tities of fuel, varying rates of flow are often encountered in 
the operation of aviation fueling units. Thus, the metering 
device must be able to provide accurate indication of quan- 
tities delivered over a wide range of flow rates. A positive- 
displacement or turbine type meter is normally used on all 
aviation fuel dispensing units, These meters have relatively 
low pressure drops and provide the required level of accuracy 
with minimum maintenance, 

Some fueling units have multiple meters to allow each 
meter to operate within its rated capacity, as well as to per- 
mit a single fuel dispensing unit to provide fuel to different 
groups of fuel tanks within a single aircraft. In these cases, 
the fueling unit is frequently equipped with a meter rated 
at the maximum design flow of the servicer and an additional 
meter installed to provide product to a branch fueling cir- 
cuit at a reduced rate of flow. 

The meter designed to handle the full rated capacity of the 
fuel dispensing unit is installed in a supply line to relatively 
short delivery hoses installed on a fuel servicing platform 
for servicing under-wing connections of large commercial 
aircraft, The second meter, and possibly a third, rated at ap- 
proximately one-half the design flow of the servicer, is in- 
stalled in a delivery line supplying product to a hase reel 
or recls used to furnish product to a fueling point remote 
from the sérvicer location, such as to the wing fueling points 
on the opposite side of the aircraft. 


6.4.2.3 DESIGN REQUIREMENTS 
The following design requirements are normally specified 
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4 CHAPTER 6—METERING 


for meters used on aviation fuel dispensers: 


1. Meters should be constructed of aluminum, stainless steel, 
or epoxy coated steel. The use of uncoated ferrous materials 
should be avoided. 

2, The number and size of meters to be used depends on 
the design loading rate of the fueler/hydrant vehicle. 
Displacement meters are covered in detail in Chapter 5.2, 
while turbine meters are covered in detail in Chapter 5.3. 
Accessories for each of the meters are covered in Chapter 
5.4. 

3. Meter performance shall conform to the requirements of 
6.4.3. Facilities should be provided in some part of the air- 
port fueling system for meters to be volumetrically proved. 
4. Nontemperature compensated meters are normally used; 
however, temperature compensated meters can be used. 
Meters normally used in aviation service are equipped with 
rate-of-flow indicators and registers reading in gallons 
litres). 

5. Some hydrant systems incorporate separate lines for 
defueling. Most fueling trucks are capable of defueling air- 
craft. The meter system on the fueler and hydrant vehicle 
should be arrranged so that defueled volumes can be 
measured. 

6. Large-numeral counters, indicating the quantity delivered, 
should be provided and should be visible to the operator from 
the normal fueling stations. 

7. Adequate lighting should be provided so that counters can 
be read at night. 


6.4.3 Operating Procedures 


6.4.3.1 Meters should be proved every 6 months, or as 
prescribed by airlines, local regulations, or the requirements 
of a jointly operated hydrant system. 


6.4.3.2 During proving of the normal operating flow rate, 
the meter register shall be adjusted to within 0.05 percent 
of the volumetric standard. 


6.4.3.3 The metering system shall be designed and operated 
to ensure that meter performance is within £0.15 percent 
over the manufacturer's stated operating range. 


6.4.3.4 Volumetric provers should be constructed, 
calibrated, and used in accordance with Chapter 4. 


6.4.3.5 For convenience, a master meter can be used for 
calibrating meters; however, a higher degree of accuracy can 
be obtained by proving against a primary prover. The follow- 
ing procedure should be used: 


1. Master meters should be selected for reliability and con- 
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sistency in performance and should be maintained in the best 
operating condition, 

2. Master meters should be calibrated at least once each year 
using a volumetric prover in accordance with Chapter 4. 
Where master meters are frequently used, they should be 
calibrated at more frequent intervals. 

3. Proving of the dispensing meter should be done by pla- 
cing it in series with the master meter using the downstream 
shutoff valve as the operating contro]. A sufficient quantity 
of fuel should be circulated before the test is started to remove 
any entrapped air from and stabilize the temperature of the 
system. 

4, The dispensing meter should be proved under pressure 
and flow conditions as near as is possible to the fueling opera- 
tion, with normal fuel grade and applicable back pressure. 
5. Additional provings of the dispensing meter should be 
made at 10, 50, and 100 percent of the rated capacity to verify 
the accuracy over the entire operating flow range of the 
meter. 

6. Each proving run at a given rate should be of sufficient 
duration to overcome the influences of start-stop operation 
and to attain the desired meter proving repeatability of 0.05 
percent. 

7. Each meter should be proved individually. If more than 
one meter is on the unit, the other meter should be completely 
isolated during proving. 

8. The calibration adjustment should be sealed after testing 
is completed. 


6.4.3.6 Meters that have been inoperative for a considerable 
period should be proved before use. Meters should be proved 
after making repairs of any type to the meter or counter 
assembly. 


6.4.3.7 Meters that are to be stored for long periods of time 
should be filled with lubricating oil to prevent corrosion. 


8.4.3.8 The performance of the rate-of-flow indicators 
(where installed) should be checked periodically. 


6.4.3.9 Meters should be lubricated, maintained, and 
repaired in accordance with the manufacturer's instructions. 


6.4.3.10 Meter sumps should be drained frequently to pre- 
veat accumulation of water. 


6.4.3.11 Meter proving data should be recorded so that ap- 
propriate frequencies of provings and maintenance can be 
determined. Chapter 13 of the Manual of Petroleum Measure- 
ment Standards provides guidance on this subject. 
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SECTION 4—METERING SYSTEMS FOR AVIATION FUELING FACILITIES. 5 


6.4.4 Calculating Fuel Quantities 


Since most aviation fuel is dispensed in nontemporature 
corrected gallons, the quantity dispensed is the ending 
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totalizer reading less the starting totalizer reading. If the 
volume at standard conditions is desired, the dispensed 
volume can be corrected for the effects of temperature. Refer 
to Chapter 12 for calculation procedures. 


